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Parameter of Mitral Regurgitation Correlates
Best with Angiography?
% total LAD RCA or Cx
sensitivity 67152 63/37 69/61
specificity 9m6 95158' 94/94
positive pred. value 93158' 84/38' 94/92
negative pred. value 82/72 86/69 79f75
'p < 0.001
The Feasibility of Dobutamlne Stress
Echocardlography in the Emergency Department
with Remote Echocardiographlc Interpretation
James Trippi. Gregory Kopp, Kamthorn Lee, Howard Morrison. David Nelson,
Gregory Risk. Methodist Hospital, Indianapolis, IN
1986-821
Determining if chest pain presenting to the emergency department is my-
ocardial ischemia requiting admission is an important diagnostic and finan-
cial question. To assess the feasibility of performing stress testing in the
emergency department, a dobutamine stress echocardiography (DSE) pro-
tocol was established. 10 patients with no cardiac history and resolved seri-
ous chest pain symptoms requiring admission were enrolled. Patients were
screened for myocardial infarction by having a normal creatine kinase or MB
fraction, physical exam, and electrocardiogram (ECG). A resting echocardio-
gram (echo) was performed in the standard 4 views and digitized into cine-
loop format. The echo was transmitted over standard telephone lines to a
cardiologist using a laptop computer for interpretation. After the ECG and
resting echo were confirmed normal by the cardiologist, DSE was adminis-
tered by the emergency department physician, nurse, and echo technician.
Upon completion, peak dobutamine infusion images were transmitted. Af-
ter interpretation, a preliminary echo report was faxed from the laptop to the
emergency department. Results show the following mean values: age 49.2,
resting heart rate 76, peak HR 150, peaklmaximum HR 83%, peak dobu-
tamine dose 47.5 {Lglkg/min. 1 patient each had chest pain, ECG changes,
supraventricular tachycardia, or mild hypotension with peak dobutamine in-
fusion. No persistent abnormalities remained shortly after infusion discontin-
uation. Stress echo images remained normal in all but one patient; stress in-
duced mild basal inferior hypokinesis and chest pain led to a cardiac catheter-
ization which was normal. There was 100% agreement between laptop and
later videotape interpretation. Time from request of DSE until fax report was
3.3 hours. 12 hour creatine kinase remained normal in all. Mean length of
stay was 1.1 days. In conclusion, 1) it is feasible to perform timely DSE in
the emergency department. 2) It appears possible to screen patients for my-
ocardial infarction in the emergency department with the resting echocardio-
gram. 3) Further study is required to determine if emergency personnel can
routinely perform DSE with remote cardiology consultation and if DSE can
be accurately interpreted from a remote location using a laptop computer.
Transesophageal echocardiography (TEE) is useful to evaluate mitral regur-
gitation (MRl; however, the respective values of the several available tech-
niques to assess MR severity by TEE have not been defined. Therefore, 13
patients with at least Sellers II MR on angiographic examination (ANGlO)
were studied within five days by multiplane TEE, measuring 1) maximal re-
gurgitant jet area by color Doppler (JETL 2) ratio of systolic to diastolic pul-
monary venous forward flow (PVFl. 3) maximal regurgitant flow rate Qmax by
the flow convergence method IPISA), 4) regurgitant orifice area Are9 by PISA
and continuous wave Doppler. Results: Blood pressure and heart rate at TEE
and ANGlO were not significantly different. Defining retrospectively "best"
cut-off values, all Sellers IV cases were correctly identified by Qmax :0: 300
Concordance between dob-ECHO and TI201 SPECT was evident in 72% of
RCNCx segments, whereas it was limited to 15% for LAD area.
In conclusion, in LBBB, dob-ECHO has a higher diagnostic performance
for the detection of LAD and overall coronary artery disease than pharmaco-
logical stress TI201 SPECT, thus providing a useful alternative clinical means
for the detection of CAD in this pathology.
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Safety, Accuracy and Chronotropic Response of
Dobutamine-stress Echocardiography In Atrial
Fibrillation
Christine H. Attenhofer, Patricia A. Pellikka, Veroniqu Roger, Jae K. Oh, James
B. Seward. Mayo Clinic, Rochester, MN
Comparison of Dobutamine Stress
Echocardiographyand Pharmacological
TI201 SPECT In the Diagnosis of Coronary Artery
Disease In Left Bundle Brunch Block
George Athanassopoulos, Maria Koutelou. Vassilios Voudris. Dennis V Cokkinos.
Onass!s Cardiac SurgerY Centre, Athens, Greece
Dobutamine-sttess echocardiography (DSE) is recognized as a reliable
means of non-invasive diagnosis of coronary artery disease (CAD), but some
centers do not recommend DSE in patients with atrial fibrillation (AFIB) be-
cause of safety, unpredictable heart rate response and varying cycle lengths.
Therefore we analyzed our experience with DSE in 77 pts with chronic AFIB.
There were 48 men and 29 females, mean age: 72 ± 7 years. Associated
valvular (21 %) and hypertensive (32%) heart disease were frequent. Ejection
fraction at rest was 50 ± 15%. Medications included digoxin (70%), calcium
channel blockers (33%) and ,8-blockers (16%). Mean dobutamine dose was
28 ± 10 {Lglkg/min. In 8% of pts, atropine was given. Achievement of tar-
get heart rate was the main reason for termination of DSE (73% of pts). The
ECG was non-diagnostic in 78%. In 39% of pts, DSE was considered to be
positive for ischemia. No major complications occurred. In 16% of pts, non-
sustained ventricular tachycardias (3-7 beats) occurred. HR at rest was 79
± 16 bpm, at peak 139 ± 19 bpm. RPP at rest was 10,000 ± 1,000 and at
peak 19.009 ± 5,356. A comparison of the chronotropic response in pts with
AFIB (n = 37) versus pts in sinus rhythm (n = 49) is shown below (pts on ,8-
blockers excluded in both groups):
In 11 pts, coronary angiography was done within 6 months of DSE. CAD
(:0:50% stenosis) was present in 9/11 pts. The diagnostic accuracy of DSE
was 91 %.
Conclusions: DSE in AFIB 1) can be performed safely despite the increased
incidence of non-sustained ventricular tachycardias, 2) is characterized by a
significantly higher HR than DSE in sinus rhythm, 3) is diagnostically accu-
rate.
In the presence of left bundle brunch block (LBBB) exercise electrocardio-
graphy cannot be used for diagnosis of underlying coronary artery disease
ICAD) and TI201 SPECT exercise myocardial scintigraphy has a limited speci-
ficity for exclusion of CAD in the area of left anterior descending artery dis-
tribution. We prospectively compared pharmacological stress TI201 SPECT
with dobutamine stress echocardiography (dob-ECHO). Thirty six consecu-
tive patients with LBBB were studied using dob-ECHO, TI201 SPECT dipyri-
damole or adenosine myocardial scintigraphy and coronary angiography. A
decrease of regional wall thickness or production of akinesis were consid-
ered as positive indications for CAD.
A positive dob-ECHO response for the LAD area was present in 8/36 pa-
tients. In 7/8 a significant (more than 70% diameter stenosis) LAD lesion
was found whereas in one there was no evidence of LAD lesion despite
the absence of increase in regional wall thickening. In the remaining 28
patients, 12 had normal coronary arteries (8 with dilated cardiomyopathy)
whereas in the other 16 significant lesions were present in right andlor cir-
cumflex coronary arteries (RCNCx). Positive TI201 SPECT for septal ischemia
was found in 8/36 patients in whom only 2 had LAD disease. The indices of di-
agnostic performance of dob-ECHO /T1 201SPECT for CAD detection were as
follows:
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mils or Areg ~ 0.5 cm2, but not by JET or PVF Spearman's rank coefficient
was significant comparing Omax or Areg and ANGlO, but not JET and ANGlO.
Correlation between CD and Omax or Areg was poor.
Conclusion: Multiplane TEE allows categorical separation of ANGlO sever-
ity class; assessment based on the flow convergence concept appears su-
perior to JET and PVF.
range (Fig.). Jet characteristics predictive of small ROA within a given grade
was central directed jets. Optimal group separation was obtained as a ROA
of 0.30 cm2. Conclusion: 1) While useful as a rapid general classification of
MR severity, semiquantitative Doppler methods have significant limitations
for precise characterization of mitral incompetence; 2) ROA is readily ob-
tained in the operating room and aids in quantitative assessment of MR.
1987-1041Proximal Flow Convergence Calculation of
Forward Flow and Valve Area of Normal Mitral
Prostheses: An Intraoperative Validation
Dominic Y. Leung, Pieter M. Vandervoort, Neil L. Greenberg, Leonardo Rodriguez,
Min Pu, William J. Stewart, James D. Thomas. The Cleveland Clinic Foundation,
Cleveland, OH
We have previously shown in vitro that the proximal flow convergence
method (FC) can be used to calculate flow through larger orifices such as
normal prosthetic heart valves. To validate FC clinically, we performed in-
traoperative transesophageal echocardiography on 22 patients (mean age
63 ± 8 yrs, 64% female) undergoing mitral valve replacement with St Jude
valve (n = 17) or Carpentier-Edwards valve (n ~ 5). For St Jude prostheses,
peak velocities and velocity integrals through the center Nc and TVlc , re-
spectively) and side (Vs and TVI,) orifices were interrogated separately with
CW Doppler. As our in vitro model suggested about 80% of flow occurred
through the side orifices, the corrected peak Velocity (Va) is given by Va =
0.8Vs + 0.2Vc and the corrected velocity integral ITVlo) by TVlo = 0.8TVls
+ 0.2 TVlc. The flow rate (0) was calculated by 0 = 2rrr2Va where Va is the
aliasing velocity. 0 was multiplied by Vo/(Vo-Va), a previously validated fac-
tor, to account for flattening of isotachs near the prosthetic orifice. Results:
Cardiac output (CO) calculated by (Oc *TVloNo)*HR showed good correla-
tion with thermodilution CO (Range 3.3-8.1 IImin, y = 0.87x + 0.67, r = 0.9,
P < 0.001, "'CO = -0.02 ± 0.5 IImin). Effective prosthetic orifice area (EOA)
of St Jude valves, given by OcNo, correlated well with geometric orifice area
(GOA) from the manufacturers (r = 0.7, P = 0.002, y = 1.42x + 1.471 How-
ever, calculated EOA is significantly smaller than the GOA I"'MVA= -2.23
± 0.49 cm2, p < 0.01) Conclusions: The proximal flow convergence method
can give reliable in vivo estimates of 1) forward flow through normal mitral
prostheses and 2) EOA of St Jude valves. The EOA of St Jude valve in vivo
is significantly smaller than its GOA.
Flexible Annuloplasty Support Preserves
Physiological Annular Movement and
Non-planar Shape: A 3-Dimenslonal
Intraoperative Echocardiographlc Study
Leonardo Rodriguez, Kim Powell, Shalabh Chandra, William J. Stewart,
Miguel Ares, Delos M. Cosgrove III, James D. Thomas. Cleveland Clinic Foundan·on,
Cleveland, OH
Mitral annular motion and nonplanar shape has been shown to be important
to normal valve dynamics and left ventricular systolic function. We evaluated
the effect of a new flexible annuloplasty ring on the morphology and motion
of the mitral annulus in patients undergoing mitral repair.
Methods: the mitral valve was imaged over one complete cardiac cycle
at "'10° rotations using a multiplane transesophageal probe in 4 patients in-
traoperatively after mitral repair. Two had data pre and post repair for a total
of 6 reconstructions. The data were digitized off-line and annular insertion
points and ring location (post-op) were identified for each frame of data over
the cardiac cycle ('" 1000 points per reconstruction). The data were recon-
structed in 3-0, and a least-square plane was fit. The following measures
were obtained: A) annular area as projected onto the least-squares plane B)
Atrio-ventricular motion of the annulus C) non-planarity of the annulus (mean-
square-deviation from the least-squares fit plane). Results: All the patients
maintained the non-planarity with a maximal deviation from the plane of 8.6
mm. The mean atrio-ventricular motion was 2.6 mm and the % change in
area during the cardiac cycle was 14.7%. For the 2 patients with pre and
post repair data, there was a reduction in total area of 59%, an increase of
18% in non-planarity and a reduction of maximal excursion of 47%. Conclu-
sion: This preliminary study shows that annuloplasty repair with a flexible
ring preserves annular motion and nonplanarity while allowing significant re-
duction in annular area.
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Quantltation of Systolic Mitral Leaflet





**p < 0.01, *p < 0.02, A ::::: anterior, P ::::: posterior. MV ::::: mitral valve
4 Cham ber View 2 Chamber View
AMV PMV AMV PMV
MVP 0.82 ± 0.78 040 ± 043 101 ± 099 0.72 ± 076
NORMAL 0.03 ± 0.06'* 000 ± 0.00'* 0.18 ± 0.29' 0.03 ± 0.05'*
ANT
By TEE the area subtended by the superior displacement of the mitral
leaflets into the left atrium was significantly greater for MVP pts than for
NORMAL subjects. In NORMAL subjects superior displacement of the PMV
was never detected in the 4 chamber view, but small degrees of superior
displacement were occasionally detected in the 2 chamber view. As many
as 6 of 11 NORMAL subjects exhibited minor degrees of superior displace-
David Langholz, William J. Mackin, Diane E. Wallis, William R. Jacobs, Patrick
J. Scanlon, Eric K. Louie. Loyola Univ. Med. Glr., Maywood, IL
While transesophageal echocardiography (TEE) provides detailed structural
information about the mitral valve, the range of normal systolic displacement
of the mitral leaflets and the best criteria for diagnosing mitral valve prolapse
(MVP) by this technique remain controversial. The area subtended by the
systolic displacement of the mitral leaflets into the left atrium beyond the
annular hinge points on 4 chamber and 2 chamber images of the mitral valve
was measured by TEE in a blinded prospective study of 11 MVP pts (who
had systolic displacement of the mitral leaflets superior to the mitral annular
plane on parasternal long axis images by transthoracic echo and click andlor
late systolic murmur on physical exam) and 11 NORMAL subjects (who had
no evidence for MVP by either transthoracic echo or exam).
Area Subtended by Systolic Displacement of Mitral Leaflets (cm2)
1987-1051
Relationship of Mitral Regurgitant Orifice Area to
Semiquantitative Indices of Regurgitant
Severity: An Intraoperative Transesophageal
Investigation
Min Pu, Pieter M. Vandervoort, Brian P. Griffin, Leonardo Rodriquez, Delos
M. Cosgrove, James D. Thomas. Cleveland Clinic Foundation, Cleveland, Ohio
To better understand the relationship between quantitative measurements
of mitral regurgitant orifice area (ROAI and traditional semiquantitative as-
sessments based on color Doppler jet area, we studies 65 patients with
mitral regurgitation IMR) using intraoperative transesophageal echocardio-
graphy. Method: MR was graded semiquantitatively on a 4 point scale, inte-
grating information on jet size and morphology and pulmonary venous flow
pattern. Blinded to the results of semiquantitative grading, ROA was mea-
sured as RSV fvdt, where RSV was regurgitant stroke volume, calculated
as the difference in forward stroke volume through the mitral annulus and
that obtained from thermodilution, and v was the mitral regurgitant velocity
obtained by continuous wave Doppler. Results: There was a significant dif-
ference of mean ROA between 2+ (0.18 ± 0.08 cm2), 3+ (0.30 ± 0.11 cm2)
and 4+ MR (0.67 ± 0.36 cm2 p < 0.01), with a significant correlation be-
tween ROA and MR grading throughout the patient population (r = 0.79 p <
0.0001). However, significant overlap was noted in patients graded in 2-3+
1987-1031
